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I, GENERAL 


ee New Books on Radio Astron unar Studies and eanogra 


Radioastronomiya (Radio Astronomy). Annotated bibliographic index of 
Soviet and foreign literature, 1932-1958, 

Sector of the Network of Special Libraries, | Library of the Physica 
Institute, imeni P. N. Lebedev, Moscow, 1960, 216 pages. 


Katalog 1 akhematicheskaya karta izbrannykh lunnykh oblyektov diya 
polnoluniya (Catalogue and Schematic Map of Selected Lunar Objects 
for a Full Moon), | 

Astronomical Council. Moscow, 1960, 30 pages , 1 enclosure. 


Trudy Institute okeanologii, T, XXXIV : Blologicheakiye a eraren 
morya (bentos) (Works of the Institute of Dpeanalogy: Vol, XXXIV. 
Marine Biological Research (benthos), 
Moscow, 1960, 156 pages. . 


(New Books"; Publishing House of the Academy of Sciences USSR; Moscow, 
Veatnik Akademii Nauk See, No 9, 1960, pp 137-138) 
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II, ROCKETS AND ARTIFICIAL EARTH SATELLITES 


Academy of Setences Report Provides §,000-Word Summary of Recent Soviet 


Exploits ne 


A complete and well-balanced 10-page article recently appearing 

in the authoritative Yestnik Akademii Nauk SSSR discusses. the most re-_ : 
cent launchings of Soviet rockets and spaceships. Although nothing new ‘ 
is reported in this lengthy presentation, this fact-laden artiole has 

_ the merit of bringing into one paper a wealth of material which has 
appeared piecemeal in a wide range of. Soviet publications over a period 
of some months, ("Space Ships in Earth Satellite Orbits," by Professor 
‘G,. B. Petrovich, Vestnik Akademii Nauk SSSR, No. 9, 1960, pp. 3-12) 


First Lady-Astronaut_? . 
"One of 


er 


| off the most brilliant successors to the Soviet scientist, 
Tsiolkovskiy, fis Alla Masevich. Still under 40 years of age, Alla's 
talent and knqwledge have won for her the very highest position. She 
is a professor in the department of astronomy at Moscow University and 
deputy chairmah of the Astronomical Council of the Soviet Academy of 
Setences, It fis even possible that she will be the first woman to ¢ 
linto_ space," ("Will She be the First?'; Budapest, Kepes Ujsag, Vol. 1, 
No. 1, 8 October, p. 10) eS 
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ITI. .. UPPER ATMOSPHERE 


Measurement of the Electron Concentration in the Zonosphere == A Full 


CPYRG HT aranslation 


or 


The purpose of this brief paper is the exposition of one of the 
methods of measuring the electron concentration in the ionosphere. This 
method was used during launchings of geophysical rockets by the Academy 
of Sciences of the USSR to heights of 450 km or more, The paper will 
also set forth results received from the employment of this method dur- 
ing the launching of 27 August 1958, The method is based on observa- _ 
tions of the Faraday effect. Measurements were accomplished by means 
of terrestrial observations of rotation of the polarization plane of 
radio waves emitted from vertically launched rockets stabilized rela- 
tive to the three possible axes of rotation, - 

It is not difficult to find from formulas for the theory of propa. 


eatiea: of radio waves in the Lonosphere (with the Earth's magnetic field 


taken into consideration (1]), that for rather high frequencies (in which 
we may ignore the absorption of radio waves and consider the refractive - 


index for right- and left-rotating components as close to unity) 


L 
@= e? i 


LQ pna 4). oe 
ome ) anes 
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Here @ -~ the angle of rotation of the polarization plane during the 


passage of radio waves along a ray. of the distance Lo-L, for an arbi- 
trary direction of propagation of radio waves relative to the magnetic 


‘field; e and m -- the charge and mass of vhe electron; H;, -- the compo- 


nent of the magnetic field along the direction of propagation; N.-- 
electron concentration,’ All of the units in (1) and thereafter are in. 
the Gaussian system of units, 
From (1) it follows that if @=®W , then, considering the value 
Hy, to be known and unchanging along the ray Lo-L,, 1t is possible to 
write the mean electron concentration in the sec ton ‘under examination 
as 
sr = 
e? Lo - - ly Hy, s ‘ 


‘By use of formula (2). it is easy to determine the vertical dis- 
tribution of electron concentration in the ionosphere during vertical — 
launchings of rockets completely stabilized in free flight. For this 
purpose it is sufficient to receive radio waves of a quite high fre- 
quency on the Earth on an antenna we linear polarization near the 
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point whore the rocket is Launched; these radio waves wild be emitted 
from the vertically launched rocket by means of a linearly polarised 
antenna, The amplitudes of the signals received are recorded, Ginne 
the coordinates of the rocket are known for each moment of time in 
flight, by knowing the time in which the polarization plane of the 
received signals turned by 77 (from one amplitude minimum to the 
“next), it 1a possible to determine Lo - Ly; by knowing HL, to find 
Noy (mean) in this section of the rocket trajectory, | : 
If the rocket is not stabilized in flight, the measurements of : 
rotation of the polarization plane of the radio waves of one frequency  |- 
'.cannot be used for measurement of electron concentration, In this me 
ease, for distinguishing the rotation of the polarization plane of 
radio waves created by the fonosphere from rotation caused by the — 
turning of tranamitting antennas, it is necessary to receive radio 
waves of at least two different frequencies and the processing of the 
- results becomes extremely difficult, 
In the vertical launchings of the rockets of the Academy of . 
Seiences of the USSR, stabilized relative to the three possible axes 
of rotation,. the rockets carried radio transmitters emitting coherent 
linearly polarized radio waves with frequencies of 24, 48 and 144 mc. 
[2]. The reception of these radio waves was accomplished near the 
rocket launching point by horizontal antennas with two mutually perpen- 
dicular linear polarizations; the signals received by the antenna of 
each polarization travelled to the input of the individual receiver, 
The voltages at the input of each receiver were recorded. | 
The rotations of the polarization planes of all the received 
radio waves were observed during the flights of the rockets, The 
maximum values of the signals in the antennas with one polarization 
corresponded to the minimum (zero) signals in antennas with perpen- 
dicular polarization. Figure 1 shows changes in the levels of the 
received signals in one of the get of the trajectory. The graphs 
clearly show the relationship 6 = (in accordance with (1)), not 


er 


“Leaving any doubt that the recorded a were caused by ‘the 
Faraday effect. 
Using nate from vertical launchings of the indicated rockets, 
determinations were made of the mean electron concentrations in the : 
_ intervals of height covered by the rockets, corresponding to the rota- © m 
' tion of the polarization plane of the radio waves by the angle @ =7r . 
Formula (2) was used for this purpose, in which the value for the 
vertical component of the geomagnetic field H, is substituted in ac- 
cordance with existing data on the values of the intensity of the 
magnetic field and magnetic declination in the region where the 
rocket was launched. 
. Figure 2 shows the vertical distr inition of. Slectvcn dondentras 
tion in the lonosphere. Nor (H) » received by the indicated method from 
data resulting from the iaunching of the Academy of Sciences rocket 
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Figure 1. Section of a graph showing the level of signals with frequencies 
of: f=24 megacycles (1), 48 megacycles (2), and 144 megacycles (3) which 
were received during the flight of the 27 August 1958 rocket (the curve for 
the 2), megacycle signal is not fully reproduced) 
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Figure 2. The relationship N, (H), obtained 27 August 1958. The length of 
the vertical lines correspond £o the intervals of neutralization accora- 
| ing to altitude. The solid lines are constructed according to practically 
identical data obtained at two receiving points and the dotted lines, ac~ 
cording to the data obtained at a third point. The round dots indicate 
the agreement of values for all three points. The curve, which was obtained 
from simultaneous measurements of the dispersion of radiowaves with — 
frequencies of 48 and 144 megacycles (2) is presented f aris 
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on 27 August 1958 in ‘the middle latitudes of the European part of the 

USSR. . The launching got under way at.0806 hours, Figure 2 was drawn 

by uaing the results of recording of the levels of Signals ae a free 
quency of 48 mc, 

A comparison of the vertical distribution. of electron concen- 
tration received during the launching of the Academy of Sciences rocket 
of 21 February 1958 [2] with the distribution received on 27 August 
1938, shows a conspicuous difference between them, In the second case 
the decrease with height of the concentration of electrons above the . 
naximum of the Felayer was substantially slower. 


Literature 


[1] Shehukin, ALN. Physical Principles of the prcnagation of Radio 
Waves in the i Tae Moscow, 1940. 


[2] Gringsus, K. I,, Doklady Akademii Nauk SSSR, 120, No. 6, 1958, 


Treen of the Electron Concentratica in the Tonosphere by Rota- 
tion of the Polarization Plane of Radio Waves Emitted from Rockets," 
by K, I. Gringaus and V. A. Rudakov, Doklady Akademii Nauk SSSR, 1960, 
Vol. 132, No. 6, pp. a ana a 


, Causes for Irregular Movenents of Ionization Clouds Associated with 


Auroras 


A. P. Nikol'skiy, of the Arctic and Antarctic. Institute, is the 
author of a well-documented four-page erticle which recently appeared 
in the Reports of the Academy of Sciences of the USSR on the subject 
headlined above. His paper draws extensively on the work done by Hines, 
Kaiser and Bullough, Lyon and. Cavadas, Stormer , Akasofu and others, — 
("On Possible Causes of Irregular Movements of Ionization Clouds Asso- 
eiated with Auroras," by.A,.P. Nikol'skily, ae Akademii Nauk SSSR, 
Vol. 134, No. 2, PP. Meds) | 


eBre 
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aM: METEOROLOGY 


Soviet Jet. Bomber Converted into o Flying Acrphopical Inboratory 


CPYRGHT 


In a conversatiun with the corresponden of "Izvestiya," the 
Chief of the Uzbek Administration of the Civil JAir Fleet, A. Gazina- 


zarov, stated as.follows: 
"The IL-28 will go aloft several times 


Pree nee instruments will make it pra toc 


| Army. -- Fridrikh Zhigalov, Ivan Bogdanov, Vasi 


Sychov, Vladimir Selifanov and Petr Kondaurov.! "Bombers Remodeled CPYRGH 
into Aerological Laboratories," Izvestiya, 13 October 1960, p. 4) 


’ A Method of Approximations for Reduction of ‘Air Pressure to Sea Level 


An article recently published in the Izvestiya of the "Aose cay 
of Sciences of the Armenian SSR proposes a new idea for the drawing up 


. of special tables to be used in the reduction of air pressure to sea 


level, It is. based on the method of approximations, The author be- 
lieves that the method has two superior features; (1) it can easily 
be mastered by novices, and (2) there is a minimum number of tables. 
The 4-page article thoroughly explains the method and provides all the 
formulas needed for derivation of the tables. The tables are suited 
for use at meteorological stations situated in mountainous regions at 
elevations greater than 500 m. (''The Reduction of Air Pressure to Sea 


Level by the Method of Approximations," by R. A. Movsesyan, Izvestiya. 


Akademii Nauk vader aa Seriya Tekhnicheskikh Nauk, XIII, No..3, 
1960, pp. hoe 
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V, , OCEANOGRAPHY 


Report_on Underwater Photography in Oceanographic Research 

Research vessels are now making considerable use of underwater © 
photography. No large oceanographic expedition sets sail without spe- 

_¢ial equipment for automatic deep-water photography to reveal the 
secrets of the ocean and to learn more about its flora, fauna, and 
the geological character of the ocean floor, For example, great de- 
posits of manganese concretions on the floor of the eastern and cen- 
tral parts of the Pacific Ocean at depths of 4 to 5 km were algo 
discovered by means of photography. 

It is interesting to note that the author concedes that the 
first successful photographs of the ocean floor by an automatic camera 
were taken by American researchers, The first photographs of the ocean 

_ floor made at great depths by Soviet researchers were made in 1953 from 
aboard the expeditionary vessel "Vityaz'." ; 

Modern cameras for underwater use have an exceptionally large - 
film supply which makes it possible to take up to 1,000 photos under 
water during each lowering of the camera. At depths greater than 100 
meters it is almost. completely dark; therefore the camera lens has no 
shutter. Highly sensitive panchromatic movie film is used, Many of — 
the newest types of apparatus are stereoscopic cameras; they make it 
easier to interpret the resulting photographs and make it possible to 
Measure various features on the ocean floor. 

A powerful light source is needed, even to illuminate several 
square meters of the ocean fJe..~,. The flash bulbs used differ very 
little in principle from thos: used by news correspondents. aoe 

It is necessary to deal with immense hydrostatic pressures in 
this work -- 100 atmospheres at a depth of 1,000 meters, and 1,000 kg 
per square centimeter of camera surface at the greatest depths in the 
Pacific Ocean, in the vicinity of the Marianas, The camera must there- 
fore. be housed in a body of high-quality steel, The flash bulbs are 
made from plexiglass. The optic axis of the camera is usually inclined 

- 45° to 60° to the surface of the floor, making it possible to take ob- . 
lique photographs, peta 

Modern underwater cameras are connected to the ship by a single 
steel cable, .On lowering the camera it is very important to detect 

_ the precise moment when the camera comes in contact with the bottom, 

A very sensitive dynamometer is therefore attached to the cable winch, | 

Although acoustic indicators have certain advantages, the author pro- 
tests that they make the design of the camera much more complex. 

. The camera comes to rest on the bottom and is then raised sev- 
eral meters. The process is then repeated. At the moment when the 
camera touches bottom-the flash goes off and a photo is taken, 

Without elaborating on the matter, the author states that deep- 
water television will soon be a reality. ('"Photoeye in the Depths of 

. the Ocean," by N, Zenkevich, Yunyy Tekhnik, No. 9, September 1960, 


aie aioe 
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- Several New Underwater Contrivances Facilitate Oceanographio Wor s 
The journal. Yunyy Tekhnik has recently carried descriptions and 
sketches of several interesting devices for underwater work, These 
devices were developed at the Institute of Oceanology of the Academy — 
of Sciences of the USSR, in the electronics section, ey BE 
_ One 4s 4 "mechanical arm," remotely controlled fram aboard the 
vessel, This arm can grasp and remove various objects from the bottom 
Oh ed Se | of the ocean, attach a cable, cut metal, etc, The mechanical arm is 
_ Supplied with a television "eye." The television receiver is installed 
7 on shipbiard near the control panel, The arm has an electrohydraulic 
; mechanism, ta os ees . . | 
‘Another innovation’ is a magnetic bogie, which also carries a. 
television camera, Use of this bogie makes 1+ possible to inspect the. 
underwater part of the hull of the chip when on the high seas, The 
bogie is remotely controlled from the vessel. ‘The forward part of the 
bogie has a mechaniam for cleaning the bottom of the vessel.of various - 
‘kinds of matter. fouling the hull. It has electromagnetic wheels; the. 
wheels and the steel hull form a closed magnetic circuit, ("Automatic — 
Mechanisms Under the Water," by A, ‘Abramov, Yunyy Tekhaik, No, .9, Sep- 
tember 1960, pp. 10-11) _—. a oo : . oes 


The _"Severyanka" to Make its Sixth Voyage . . 
The recently completed fifth voyage of the Soviet oceanographic 
research vessel "Severyanka" encountered unfavorable conditions for. 

_ making underwater observations, The Barents Sea this year experienced 
an unucually early vigorous development of plankton and this made the 
water murky, hindering observations, -_ 

The researchers aboard the submarine also studied the structure 
of the floor of the sea and measured underwater illumination, trans- 
parency and distance of visibility. 2 

The sixth scientific research expedition wil]. be to the North — 
Atlantic, to the area exploited by the Soviet herring fleet. The in- 
vestigators will study the behavior of the herring and on the basis 
of these observations will develop new trawls for trawlers of modern 
displacement, . Then the ships will not need to work throughout the 
year -- the annual quota will easily be filled in one or two months. 
("Sixth Voyage of the 'Severyanka'," by 0, Sokolov, Ogonek, No. 34, | 
August 1960, p. 19) - : ; 


* “Underwater Swimmers Aid Oceanogr aphic Research 


The Soviet research vessel "Persey-2" has teen staffed by spe- 

_ Cialists from the All-Union Scientific Kkesearch Institute of the Fish- 
ing Industry and Oceanography, The current research team is headed 
by Nina Nikolayevna Romanova, Candidate in Biological Sciences, ‘The 
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' migaton of this group is to detersdne the number of young hoyeine.3 earrded 


CPYRG 


, - Soviet Article Deseribes Cceanographic Research hoard the médica. 


into the Barents Sea by the Gulf Stxeam and ‘to make predictions of. the 
possible catch in the years ahead, | 
The scientific staff was recently aiugmented briefly by a group 
of skin divers belonging to the Moscow Urban Section of Underwater Swim 
ming.. The members of this group spent their vacations aboard the 
"Persey-2" studying the flora and fauna of the Barents Sea, . 
: The swim.ers made important scientific observations, ictecaieang 


the presence of young fish, studying bottum relief and the general char- 
-acter of the sea floor, and observing the quantities and distribution 
“of bottom organisms, ‘They brought up specimens of var‘ous types for 


study by the specialists aboard the vessel and provided detailed reports | 


on their underwater observations, (‘In the Depths of the Barents Sea," . 


by S, Stepanov, Ekonomicheskaya Gazeta, 20 Ortober 1960, p.. 4) 


Another Research Vessel. Makes its Maiden iseae 


8 Soseanie a its first Ae 
navigational instruments and 


nVLtyag! Sets Sail for dian 


The following 1s the full text of a recent news dispatch appesr'« 
ing in iZvests vas 


fmetitute of Oceanugraphy 
today departed fram the port of Odessa on. tt g Rand expeditionary voyage. 
It is heading for the Indian Oceas 
investigations, 


co of the Dey 9t sevestiyas 
October 1960, Dp. e . 


Lomonosov" — 
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"Day is tad " ee saa) bi aa a CPYRGHT 


~ CPYRGHT 


A recent article in the Soviet. periodical. Redic cerries vonsider~_ 


able detail concerning the scientific work carried on aboard the "Mikhail 
Lomonosov,'! research vessel of the Marine Hydrenyeecet Institute of the 
Academy of Sciences ‘of the USSR. 
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This veavel is now seeing ite third year of service in Atlantic 
waters, It has 16 laboratories and a staff of about 70 scientific spo. 
cdalists, The ship carries the most modern radio navigational equip- 
ment, including radar, It carries a powerful radio tranomitter which 
enables it to maintain constant contact with the Motherland from any 
part of the globe, Her various electronic and automatic inotrumenta 
make it possible to make observations of rapidly changing and inter- 
related processes in the ocean and atmosphere, Thu staff engages in 
“a the correction of marine navigational charts, determination of the 
structure of the bottom of the sea, and investigation of ita geological | 
characteristics, The sounding devices on board are capable of measur= — 
ing depths as great as 12,000 meters, Currents at the surface,and at 
some depth have been studied by special electromagnetic current gauges, 
Measurement of wave action is also done automatically, The periods 
and heights of the waves are measured with an automatic electronic 
potentiometer. A wide range of other instruments is mentioned briefly; 
these measure physical phenomena from the ocean floor to the upper 
layers of the atmosphere. ("Electronics Reveals Secrets of the Ocean, '! 
by M. Bogorodskiy, Radio, No, 7, 1960, pp. 7-9) : 


-jll. 
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VI, .GRAVIMETRY 


Gravimetric Research; First Publication of a_New Series 


The expansion of gravimetric observations during the Interna- 


= t4onal Geophysical Year is reflected in the appearance of a new series 


of publications on Gravimetry, the 13th discipline of the IGY program, 
iasued by the Interdepartmental Committee for the Conduct of the IGY 
under the Presidium of the Avademy of Sciences USSR. The firat in 
this series, titled Gravimetric Research (Gravimetricheskiye issledo- 
vaniya), contains the reports submitted by Soviet specialists at the 
Third International Symposium on the Study of Earth Tides which was 
held in Trieste (Italy) in July of 1959. ("Gravimetric Research, 

e2 yt te Moscow, Publishing House of the. Academy of Selences bist 
- 62 pages 


VII, , SEISMOLOGY 


Some Notes Conserning + o Protigorsk Seismic Station 


The Pyatigorsk. Setamie Station hes just celebrated its fiftieth 
anniversary. It was originally founded on the initiative of Academician z 
BB. Golitsyn, 

At first the station was engaged only in regular observations, ._ 
Scientific research work began only after the October Socialist Revolu- 
tion, Normal operation was interrupted by the last war, but the station 
was quickly restored and in 1951 it was completely reconstructed. New 
seiamographs of the D. P.:Kirnos type were installed (two horizontal and 
one vertical),’ plus many other forms of advanced apparatus such as a sig- 
nal device for strong earthquakes and an instrument for the semiautomatic 
reception of time signals. 

Between 1951 and 1959 the seismic station recorded 4,402 earth. 
quakes, of which 197 occurred in the Caucasus and 174.were local, with. 
foci within the area occupied by the Caucasus mineral water health re- 

sorts. 

Data collected by the station for a catalog of local earthquakes 
in the Northern Caucasus covers the period from the IV century to the 
year 1958 and contains a listing of 2,172 earthquakes. ("Fiftieth Anni- 
versary of the Pyatigorsk Seismic Station," we P. N. Nikitin, Vestnik 
’ Akademii Nauk SSSR, No. 9, 1960, p. 104) 
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~ VIII, GLACTOLOGY 


Hew Expedition to Pamir Glaciers ; 7 _ CPYRGHT 


"The glaciological expedition of the Uzt 
has again set out for the ‘roof of the world! ,' 
| interested in the fact that many large Pamir glk 
live again and have sudde increased. in size 
October 1960, p. 4 ji 


ok Academy of Sodences 
The scientists are | 


( "Events of the Day"; 


: | - 13 - — : ‘ 
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IX, ARCTIC AND .\NTARCTIC 


Soviet Participant Describes Trek to South Pole 


_ The Soviet publication Radio has carried an account of a trek. 
to the South Pole during the course of the Fourth Soviet Antarctic 
Expedition, . 

. The trek was from Mirnyy. It passed through Pionerskaya, 

Komsomol' skaya and Vostok to the pole, This is a distance of. 2,700 km, 
‘The 1,280 km from Vostok station to the South Pole passed through com= 
pletely unexplored areas, 

"Khar'kovehanka" snow tractors were used, These machines » 
supplied with 600 HP diesel motors, weigh over 30 tons, are ott 
meters in length and four meters wide. All have special towing de- 

vices and each pulled up to 50 tons of various kinds of cargo! The 
train was equipped with the latest apparatus and mechanisms for gla- 
clological research, drilling apparatus, a seismic station, and in- 
struments for. gravimetric, magnetic and meteorological observations. 
A large quantity of fuel, spare parts, and food was also carried. 

The route between Mienyy. and Komsomol'skaya had already been 
subjected to thorough selentific investigation by earlier expeditions, 
so no research was conducted in that part of the trek, Part of the 
crew Joined the expedition at Komsomol'skaya, having arrived by air, 

At an altitude of three kilometers the atmospheric pressure 
‘dropped to ‘60 percent of normal, The thermometer read 68° below zero, 
This had an immediate effect on people's health. Of the seven scien- 
tists who had arrived from Mirnyy, four had to te evacuated at once, 

The route from Mirnyy to Vostok has two exceptionally difficult. 
sections,. The first. is near Pionerskaya and the second is. between 
Komsomol'skaya and Vostok, .Near Pionerskaya violent winds are almost 
incessant. Beyond Komsomol'skaya, on the other hand, the winds are 
weak and the snow surface is soft, Even such machines as the "Khar's. . © 
kovchanka'"t bog down and become completely helpless. It required 23 
days to travel 550 km from Komsomol'skaya to Vostok, 

The train left Vostok for the South Pole on 8 December and 
arrived on the 26th. The group left on 29 December, arriving back at 
Vostok on 8 January 1960. 

Radio communication was effected with aviatdion-type equipment -= 
a 70-watt RSB-70 transmitter-receiver, An aviation radio compass was 
used for navigation, .Communication between units of the train was by 
small 10-watt receiving and transmitting sets operating on short wave. 
("To the South Pole," A, Maksimov, Radio, No. 6, 1960, pp. 16-17) 
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